Olivine group: forsterite. The Rietveld refinement was not possible with the pure forsterite or Fe-Mg olivine but with the Ni substitution in forsterite.
The average nickel content in forsterite in our study is about 3000 ppm.
Results from a representative structure refinement of forsterite are shown in Table S1 . The refined unit-cell parameters of Ni-forsterite are a = 4.74 ± 0,01 Å, b = 10.19 ± 0,01 Å and c = 5.93 ± 0,02 Å, while those expected for pure forsterite are a = 4.75, b = 10.20 and c = 5.98 Å 78 , proving the decrease of cell parameters. Since the axis is parallel to the edge-sharing M1-M1-M1 spine of the zigzag octahedral chain, a change in the M1 octahedron size has a significant influence on the axis 2 . The shrinkage of a is smaller because every second octahedral chain in this direction is unoccupied 79 . Pyroxene group: enstatite. The detected pyroxene in our XRD pattern is the ortho-enstatite with 11.6 ± 0.5 % of the total weight. Rietveld refinement analysis was performed then with orthorhombic enstatite based on the space group Pbca for texture correction.
The refined unit cell parameters are a=18.318, b=8.853 and c=5.179 Å with a crystallite size of 914 nm. The cell parameters values correspond to those reported in literature 80 , for Ni-free enstatite.
Clay minerals: talc and sepiolite.
We encountered some problems to refine the talc phase and especially due to the shift of the peaks towards low angles compared to the expected values for Ni-free phase. This shift is due to the Ni substitution in Mg-talc 81 .
Rietveld refinement was possible with Ni-talc within the monoclinic space group C12/c1 using a simple isotropic crystallite size and microstrain linebroadening model.
The refined unit cell parameters are a=5.421, b=9.158, c=18.283 Å and β=108.61°, with a crystallite size of 104 nm. The cell parameter values are smaller than those reported in the literature 82 . This suggests Ni incorporation in the talc structure. Indeed, as for forsterite, Ni substitution in the talc structure will induce a small decrease in the cell parameters compared to those of Ni-free talc.
For this phase, also ( 
Raman experiments.
Pyroxene group: enstatite. Raman vibrational modes were observed for enstatite in the wavenumber range between 100 and 1200 cm -1 . Raman spectrum of enstatite (Figure 6c ) is characterized by (1) the stretching Si-O non-bridging and bridging modes at 1015 ± 20 cm -1 and 870 ± 50 cm -1 , respectively; (2) the symmetric Si-O-Si bending modes at 670 ±20 cm -1 and
(3) metal-oxygen bending and stretching modes below 600 cm -1 . 41, 87 Reynard et al., 78 reported a quick way to identify enstatite polymorphs using Raman spectra. There is a cell doubling in going from protoenstatite to orthoenstatite and correspondingly more peaks are observed in the Raman spectra of orthoenstatite compared to protoenstatite. Indeed, a single peak around 675 cm -1 can be used as diagnostic feature for protoenstatite, whereas orthoenstatite exhibits a doublet in the same frequency region (665 and 690 cm -1 ). Therefore, the lower spectrum can be assigned as orthoenstatite. This finding is in agreement with stability field of orthoenstatite in peridotite rocks, while the clino to protoenstatite transformation occurs at temperature at about 1250°C 88 .
Clay minerals: talc.
The spectrum has two strong Raman bands around 193 cm -1 and 674 cm -1 .
The later band is attributed to symmetrical stretching vibrations of the 
